Very little is known about the pathway of carbon assimilation during growth on C, compounds of Pseudomonas aminovorans, a facultative methylotroph that will grow on methylamine, dimethylamine, trimethylamine or trimethylamine N-oxide as sole carbon source, although the pathways by which the amines are oxidized are being studied (Large, 1971) . We decided to examine extracts of bacteria grown on methylamine for enzymes of the serine pathway of carbon assimilation (Quayle, 1972) and to compare the specific activities with corresponding values for cells grown on succinate, where these enzymes would have either no role or a quantitatively less important role in growth. Wagner & QuayIe (1972) have suggested that Pseudomonas MS, a similar facultative methylotroph, does not use the serine pathway for growth on methylamine. They based this conclusion on two observations: (a) that the first labelled product of [14C]methylamine assimilation was N-methylglutamate, not serine, and (b) that they were unable to detect hydroxypyruvate reductase (glycerate dehydrogenase) in extracts of methylamine-grown Pseudomonas MS. In view of evidence that N-methylglutamate is an intermediate in the oxidation rather than the assimilation of methylamine (a view for which we have evidence in Ps. aminovorans also), we decided to examine enzyme specific activities in extracts of methylamine-and succinate-grown Pseudomonas MS at the same time.
The pH-dependence of the enzymes hydroxypyruvate reductase, phosphoenolpyruvate carboxylase and serine-glyoxylate amhotransferase were examined in Ps. aminovorans, and the optima were respectively pH6.0, 7.0 and 7.5. Table 1 shows that both organisms when grown on methylamine possessed elevated activities of the enzymes serine hydroxymethyltransferase, hydroxypyruvate reductase, malate dehydrogenase, phosphoenolpyruvate carboxylase, serineglyoxylate aminotransferase and ATP malate lyase . The ratio of specific activities (methylamine-grown cells/ succinate-grown cells) was above 40 in each case. These enzymes can account for the net conversion of a reduced C1 unit and COz into acetyl-CoA via serine. The results also suggest that serine dehydratase is not involved in this sequence of reactions. The ATP malate lyase activity detected was not very high, compared with that in other amineutilizing organisms Cox & Zatman, 1973) , but was absolutely dependent on CoA. ATP and Mg2+, although the identity of glyoxylate as reaction product was not conclusively established. We have not yet looked for a malyl-CoA-cleavage enzyme, but its presence is a possibility in view of the observations made by Salem et al. (1973) . The evidence supports the concept of a cyclic mechanism for the generation of acetyl-CoA in these two organisms from formaldehyde (produced by oxidation of methylamine via N-methylglutamate) and COz via serine and hydroxypyruvate, as postulated for Pseudomonas AM1 (Salem et al., 1972) and bacterium 5H2 (Cox & Zatman, 1973) , with the glyoxylate required for the cycle probably arising via cleavage of malate.
We propose that in both Pseudomonas MS and Ps. aminovorans carbon is assimilated via the serine pathway, the route from methylamine to C, acids being similar to that proposed by for Pseudornonas MA, but proceeding from serine via glycerate and phosphoenolpyruvate (Large & Quayle, 1963) , as in Scheme 1, rather than involving serine dehydratase and 'malic' enzyme. The failure of Wagner & Quayle (1972) to detect hydroxypyruvatereductase is due to their performing the assay at pH4.5. At this pH we also were unable to detect activity, but very high activities were apparent at pH5.5-6.0. Our failure to detect serine hydroxymethyltransferase in succinate-grown bacteria, where it is presumably required for glycine biosynthesis (Harder & Quayle, 
